Problem During an influenza outbreak or pandemic, timely access to antivirals is essential to reduce disease severity and transmission. Best practices in antiviral procurement, storage, distribution, prescription and dispensing must be followed for prompt drug delivery.
human influenza virus, and San Luis Potosi was one of the Mexican states with the largest number of influenza cases. [1] [2] [3] The World Health Organization (WHO) and its Regional Office for the Americas, the Pan American Health Organization (PAHO), have pointed out that a strategic stockpile of antivirals needs to be kept on hand and ready for rapid distribution to reduce mortality and serious morbidity. 4 To achieve timely access to antiviral medication during an outbreak, best practices in drug procurement, storage, distribution, prescription and dispensing need to be followed. 5, 6 Mexico developed a national pandemic preparedness plan for influenza in 2006 and created a strategic stockpile of antiviral medication. San Luis Potosí, one of Mexico's 31 states, is located in the north of the country and has 58 municipalities. It ranks seventh lowest among the 31 states and capital district in deprivation index, its population of about 2.5 million being largely rural and, on average, of low-medium socioeconomic level. 7 Antivirals are not generally available locally for use in the public sector primary care services, but access to a national stockpile was recommended as part of pandemic planning.
This study was conducted to describe the structures, policies and processes involved in procuring, storing, distributing and dispensing antivirals during the influenza outbreak that occurred in Mexico before WHO's declaration of a pandemic, as well as to draw on lessons learnt during the 2009 H1N1 pandemic to inform future pandemic planning and ensure timely access to antiviral medication in future outbreaks.
We conducted an independent, retrospective analysis of the distribution of antiviral medication from the federal to the state level and within the state of San Luis Potosí, and we assessed the extent to which international and national recommendations were followed. 
Reconstitution of bulk powder
Since Mexico's entire stockpile of oseltamivir was in the form of powder in bulk, the national pandemic preparedness plan provided for using the 31 state-level public health laboratories to reconstitute the powder. However, after the outbreak the Ministry of Health realized that these laboratories were not equipped or authorized to prepare pharmaceuticals. The search for a place where the oseltamivir could be reconstituted delayed stock distribution to the states. Finally, officials decided to use the central health ministry's only laboratory, which had a reconstitution capacity of only 5000 treatment courses daily and this further delayed distribution to the states.
Additionally, the steps of the reconstitution process were unclear and had to be developed ad hoc, before distribution scale-up. Finally, doubts surrounding the product's shelf-life arose.
Although the commercially available pre-packaged oral suspension of Tamiflu ® -i.e. the same product obtained when the powder is reconstituted -has a shelf-life of only 10 days, the and from there to private, social security and public hospitals, or to the only two primary care
clinics (of a total of 12 local clinics) that were authorized to dispense oseltamivir.
No prioritization criteria for distribution were specified under the national pandemic preparedness plan (Table 1 ). An ad hoc decision by the federal Ministry of Health was made to prioritize treatment for patients hospitalized at the National Institute of Respiratory Diseases in Mexico City and prophylaxis for health-care professionals in contact with patient care. Some key informants also indicated that 120 treatment courses of oseltamivir were delivered to each state's health ministry and that the first available treatment courses were for members of the National Congress, the army and privileged families. It was only after these groups had received a sufficient drug supply that oseltamivir was made available to the population requiring antiviral treatment.
Prescription and dispensing
Since the NPPP provided no prescribing or dispensing guidance (Table 1) , the health ministry in San Luis Potosí decided to have two public health centres dispense oseltamivir during the first days of the outbreak: one to patients who received prescriptions in the private sector (health ministry dispensing outlet) and the other to patients diagnosed at a state referral centre (Anahuac Health Centre) for the ambulatory care of patients with influenza-like illness.
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During the first weeks of the outbreak the health ministry in San Luis Potosí changed its criteria for oseltamivir treatment to accord with the number of treatment courses available at the state level. At first, only patients with a risk factor for developing complications received prescriptions for oseltamivir, but it was subsequently decided that all patients with influenza-like illness or exposed to the virus should receive a treatment course and post-exposure prophylactic treatment, respectively. Moreover, many health-care professionals received treatment or postexposure prophylaxis when oseltamivir arrived in San Luis Potosí.
Evaluation and lessons learnt
Mexico's experience is a source of important lessons for other countries, particularly middleincome countries that maintain a strategic stockpile of antiviral drugs (Box 1). First, international
organizations have yet to issue specific recommendations with respect to the preferred presentation for oseltamivir stockpiles (whether bulk powder or capsules). Baliceret et al. argue
that bulk powder has a much longer shelf-life (up to 10 years) and costs much less than either capsules or powder in individual containers for reconstitution by the patient or client. 8 However, the costs of the equipment, suspending agent and human resources needed for reconstitution need to be taken into account when choosing between bulk powder or a pre-packaged product for Mexico's Ministry of Health recommended decentralizing the strategic stockpile to each state to provide a more rapid response to a possible outbreak. 9 However, the recommendation was never followed or incorporated into the national pandemic preparedness plan for influenza.
10
Third, there is a need to define quantity and dispensing criteria to improve strategic stockpile management. Mexico's strategic stockpile (enough to cover 1.28% of the national invested by developed countries. 13 If it should decide to cover everybody likely to fall ill during an outbreak, it would have to cover at least 12% of the population and spend 6.2% of its total health budget. 14 Otherwise, criteria should be defined a priori for priority coverage of specific population groups, and the general population should be informed of this. For instance, PAHO recommends that antivirals be given prophylactically to health-care professionals, firefighters, police officers and people in age groups at risk, such as children and the elderly, independent of other priority groups that a country might establish. 
